A 68-year-old woman was sent to the emergency department (ED) because of alterations in her level of consciousness. The patient had polydipsia and experienced a weight loss of about 6 kg, which was associated with progressive general weakness over a period of several months. Intermittent diaphoresis and palpitation with occasional headache were also noted. She had no known underlying systemic disease, such as hypertension or cardiac dysrhythmia. She denied taking any medication. She smoked 0.2 packs per day for 3 years, but denied taking either alcohol or illicit drugs. She denied a family history of diabetes mellitus (DM) or any familial diseases.
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At the ED, the patient's body mass index was underweight at 17.6 kg/m 2 . Her body temperature was 38.0°C, with a blood pressure of 199/118 mmHg, pulse rate 129 beats per minute, and respiratory rate 18 breaths per minute. The oxygen saturation was 93 % while she was breathing in ambient air. The laboratory data showed a newly-diagnosed DM complicated with a hyperosmolar hyperglycemic state (serum glucose at 1836 mg/dl, serum sodium 124 mmol/l, hemoglobin A1 C 14.4 %, and effective osmolality 350 mOsm/kg). After adequate hydration, insulin therapy and appropriate antibiotics for suspected aspiration pneumonia, the patient's blood sugar improved and the fever subsided. During hospitalization, blood pressures were 100-120/60-70 mmHg without any sign of hypertension or signs suggestive of orthostatic changes.
However, on the 20th hospital day, the patient had a second bout of fever with sepsis-like presentation (high fever 39.3°C, tachycardia 110 beats per minute, tachypnea, but without leukocytosis) that was refractory to antibiotic therapy. Abdominal sonography was performed to search for the infection focus, which revealed an intraabdominal tumor near the liver and kidney. A subsequent computed tomography confirmed a 4-cm solid heterogeneous mass lesion in the right adrenal gland (Fig. 1a) . Based on the patient's clinical presentations (markedly elevated blood pressure at ED, history of intermittent palpitation, and unusual fever), a pheochromocytoma was highly likely. Collection of 24-h urine for catecholamine and vanillylmandelic acid (VMA) levels showed the isolated elevation of epinephrine levels. Repeated collection of urinary examination for catecholamines and VMA levels were performed after the patient was free from her acute illness showed similar results (Table 1) . Pre-operative treatment with a-and b-blockade treatment were given to the patient, and she underwent uneventful laparoscopic right adrenalectomy. The pathological examination confirmed our diagnosis of pheochromocytoma (Fig. 1b) . The patient remained symptom-free with normal urinary catecholamines excretion after 6 months of post-operative follow-up. Her DM is presently under good glycemic control (hemoglobin A1 C 6.1 %) using an oral antidiabetic agent (metformin 250 mg daily). Moreover, she gradually gained weight to a body mass index of 23.4 kg/m 2 . Pheochromocytoma is a rare catecholamine-producing tumor that most commonly presents with episodes of headaches, sweating, palpitations, and paroxysmal or sustained hypertension. However, clinical manifestations of pheochromocytoma are highly variable, and can mimic several other diseases, such as acute coronary syndrome, heart failure, and sepsis [1] . Paroxysmal or sustained hypertension is one of the major presentations of pheochromocytoma. However, excess catecholamine secretions in a patient with pheochromocytoma can also result in cardiovascular complications without hypertension [2] . Therefore, a timely diagnosis and treatment of pheochromocytoma is very important.
Different catecholamine secretions from pheochromocytoma have different effects on blood glucose and blood pressure levels [3] . About 40-50 % of patients with pheochromocytomas clinically present as glucose intolerance or DM, which are such common pathologic conditions that they can delay the timely diagnosis of pheochromocytoma. Hyperglycemia has been linked to aggravation of insulin resistance caused by catecholamine excess in pheochromocytoma. The inhibitory effect of catecholamines on insulin secretion is thought to be mediated by a-2 adrenergic receptors. The isolated elevation of epinephrine levels in our case had a profound effect on glucose intolerance, inducing lipolysis and hepatic gluconeogenesis, but inhibited peripheral glucose utilization. About 54 % of adrenergic producing tumors in the adrenal glands are diagnosed in patients of advanced age, similar to our case. The possible mechanism that led to our patient's presenting with DM complicated with hyperosmolar hyperglycemic state may have been that the isolated catecholamine excess with epinephrine secreting pheochromocytoma resulted in an increase in lipolysis, which reduced insulin secretion and increased glucose production from the liver. Although our patient, a few months prior to admission presented clinically with intermittent catecholamine excess that included intermittent diaphoresis, palpitation, and occasional headache, there was no evidence of hypertension found during admission. However, unlike the usual presentation where one would expect hypotension from volume depletion at the height of the hyperglycemic hyperosmolar state, she had marked hypertension. Additionally, DM patients complicated with hyperosmolar hyperglycemic state usually have impaired consciousness or have a bed-ridden status, which was not consistent with our patient. It is therefore important to consider pheochromocytoma as one of our differential diagnoses in an ambulatory patient presenting with marked hypertension at the height of hyperosmolar hyperglycemic state, especially when the clinical presentation is different from the usual signs and symptoms.
Although measurements of plasma-free metanephrines or urinary fractionated metanephrines are the most sensitive and most reliable indicators for the exclusion of pheochromocytoma, these were unavailable in our medical center [4] . In this case, only the traditional biochemical exams that include collection of 24-h urine catecholamines and VMA were performed. However, urine catecholamine concentrations increase during pathophysiological or pharmacological adrenosympathetic stimulation, which can lead to the misdiagnosis of pheochromocytomas. Additionally, these bioamines are also very sensitive to diets, medications and adrenosympathetic stimulation, making the interpretations of laboratory results unreliable in the diagnosis and monitoring of pheochromocytomas. For these reasons, a repeated collection of urine for catecholamines and VMA levels were performed when the patient recovered from her acute illness. The results showed persistent elevation of epinephrine levels, thus, supporting the diagnosis of an epinephrine-producing adrenal tumor. Although VMA has a high specificity rate, the VMA level in our case was an unreliable marker for pheochromocytoma.
On initial presentation, our patient was underweight, and this could have been due to chronic catecholamine overproduction caused by pheochromocytoma that may have led to the increase in proinflammatory cytokines and the hypermetabolic state characterized by increased resting energy expenditure. Adrenalectomy led to the normalization of the energy metabolism in our case followed by an increase in body mass index and body fat content with a decrease in inflammatory markers and cytokines [5] . It is therefore of utmost importance, to look for an undiscovered endocrinopathy with hypermetabolic state in cases of an underweight patient presenting with a hyperosmolar hyperglycemic state not having any previous history of DM.
Here we highlight the importance of integrating pheochromocytoma-complicating DM in a case presenting with hyperosmolar hyperglycemic state with marked hypertension and fever but without a focus of infection.
